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PENDAHULUAN
.HODSD VDZLW PHUXSDNDQ VDODK VDWX NRPRGLWDV
SHUNHEXQDQ \DQJ VDQJDW SHQWLQJ GL ,QGRQHVLD 8QWXN
PHQLQJNDWNDQ QLODL WDPEDK NHODSD VDZLW GLSHUOXNDQ XSD\D
XQWXN PHQLQJNDWNDQ SURGXN VDZLW GDUL FUXGH SDOP RLO
&32 VDZLW NH LQGXVWUL KLOLU NHODSD VDZLW VHSHUWL LQGXVWUL
ROHRNLPLD 6XUIDNWDQ \DQJ GDSDW GLVLQWHVD GDUL PLQ\DN
VDZLWDQWDUDODLQPHWLOHVWHUVXOIRQDW0(60(6PHPLOLNL
NHOHELKDQGLEDQGLQJVXUIDNWDQ\DQJEHUEDVLVSHWURNLPLD\DLWX
renewablePXGDKGLGHJUDGDVLgood biodegradability), sifat 
GHWHUMHQVL\DQJEDLNZDODXSXQEHUDGDSDGDDLUGHQJDQWLQJNDW
NHVDGDKDQ\DQJWLQJJLhard water), GDSDWPHPSHUWDKDQNDQ
DNWLYLWDV HQ]LP \DQJ OHELK EDLN WROHUDQVL \DQJ OHELK EDLN
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WHUKDGDSNHEHUDGDDQNDOVLXPGDQNDQGXQJDQJDUDPdisalt) 
OHELKUHQGDK0DWKHVRQ6DWVXNL'UR]G
$SDULFLRGNN
0HWLO HVWHU VXOIRQDW GDSDW GLVLQWHVLV GDUL EHEHUDSD
WDQDPDQVHSHUWLNHODSDNHODSDVDZLW&32GDQSDOPNHUQHO
RLO 3.2 tallow GDQ NHGHODL 6KHDWV GDQ$UWKXU 
1RUPDQGNN0HQXUXW)RVWHUEHEHUDSDIDNWRU
\DQJVDQJDWPHPSHQJDUXKLNXDOLWDV0(6DGDODKUDVLRPRO
VXKX UHDNVL NRQVHQWUDVL UHDNWDQ JDV 623 S+ QHWUDOLVDVL
ODPDSHQHWUDODQGDQVXKXVHODPDSHQHWUDODQ3URVHVVXOIRQDVL
GDSDW GLODNXNDQ GHQJDQ PHUHDNVLNDQ DVDP VXOIDW VXO¿W
1D+623DWDXJDV623GHQJDQHVWHUDVDPOHPDN%HUQDUGLQL
:DWNLQV
3DGD LQGXVWULEHVDUSURVHVVXOIRQDVLGLODNXNDQGHQJDQ
PHQJJXQDNDQ JDV 623 VHEDJDL UHDNWDQ 2UWHJD 
.HOHELKDQ JDV 62 VHEDJDL agent SHQVXOIRQDVL DQWDUD ODLQ
EHUVLIDWUHDNWLIPHQJKDVLONDQNRQYHUVL\DQJOHELKVHPSXUQD
GDQWLGDNWHUGDSDWOLPEDKSDGDSURVHVQ\D0XMGDOLIDKGNN
7HWDSLSURVHVLQLPHPEXWXKNDQSHUDODWDQ\DQJPDKDO
GDQ NRQWURO \DQJ VDQJDW NHWDW NDUHQD JDV 623 memiliki 
VLIDW UHDNWL¿WDV \DQJ WLQJJL GDQ PHQJKDVLONDQ SURGXN
\DQJ EHUZDUQD KLWDP 8QWXN DSOLNDVL OHELK ODQMXW ZDUQD
SURGXN\DQJKLWDPWHUVHEXWPHPHUOXNDQSURVHVSHPXFDWDQ
1DELVXO¿W 1D+623 GDSDW GLJXQDNDQ NDUHQD PHPLOLNL
NHXQJJXODQ \DLWX SURGXN \DQJ GLKDVLONDQ EHUZDUQD OHELK
FHUDK GDQ PXGDK GLDSOLNDVLNDQ SDGD VNDOD SURGXN NHFLO
3HQHOLWLDQSHQJJXQDDQ1DELVXO¿WVHEDJDLUHDNWDQSDGDSURVHV
SHPEXDWDQ0(6WHODKGLODNXNDQROHK+LGD\DWLGNN
0DQVXU GNN  (GLVRQ GDQ +LGD\DWL  +HOLDQW\
GDQ=XOIDQV\DK
6XUIDNWDQ PHPLOLNL NHPDPSXDQ GDODP PHQXUXQNDQ
WHJDQJDQ DQWDUPXNDLQWHUIDFLDO WHQVLRQ ,)7 GDQ VWDELOLWDV
HPXOVL  6XUIDNWDQ PDPSX PHPEHQWXN PLNURHPXOVL NDUQH
PHPLOLNLQLODL,)7\DQJUHQGDKGDQPHPLOLNLNDSDVLWDVXQWXN
PHODUXWNDQ DQWDUD PLQ\DN GDQ DLU  .H GHSDQ DNDQ OHELK
GLIRNXVNDQ SHQJJXQDDQ VXUIDNWDQGDULEDKDQEDNXPLQ\DN
nabati untuk deterjen dan Enhanced Oil Recovery (25
1DJ\ GNN  'UHOLFK GNN  PHODSRUNDQ SDGD
SHQJJXQDDQ VXUIDNWDQ VHEDJDL VXUIDFWDQW ÀRRGLQJ sangat 
GLSHQJDUXKL ROHK NHPDPSXDQ VXUIDNWDQ GDODPPHQXUXQNDQ
WHJDQJDQ DQWDUPXND 'HQJDQ PHQXUXQQ\D WHJDQJDQ
DQWDUPXND PLQ\DNDLU PDND WHNDQDQ NDSLOHU \DQJ EHNHUMD
SDGDGDHUDKSHQ\HPSLWDQSRULSRULDNDQEHUNXUDQJVHKLQJJD
VLVDPLQ\DN\DQJWHUSHUDQJNDSGDODPSRULSRULEDWXDQPXGDK
GLGHVDNGDQGLSURGXNVLNDQ1XUDLQLGNN ).
Sugihardjo dkk. PHQ\DWDNDQEDKZDIDNWRU\DQJ
PHPSHQJDUXKL HIHNWLYLWDV VXUIDNWDQ GDODP PHQXUXQNDQ
WHJDQJDQDQWDUPXNDPLQ\DNDLUDGDODKMHQLVVXUIDNWDQ\DQJ
digunakan, konsentrasi surfaktan dan coVXUIDNWDQ \DQJ
GLJXQDNDQ NDGDU JDUDP ODUXWDQ GDQ DGVRUSVL ODUXWDQ co-
VXUIDNWDQ VHGDQJNDQ PHQXUXW *RPPD  NHVWDELODQ
PLNURHPXOVLGLSHQJDUXKLROHKVDOLQLWDV]DWDGLWLINHVDGDKDQ
VXKX GDQ WHNDQDQ +DVLO SHQHOLWLDQ +LGD\DWL 
PHQXQMXNNDQ EDKZD SHQJJXQDDQ 0(6 GDUL PHWLO HVWHU
LQWL VDZLW SDGD NRQVHQWUDVL  SDGD VDOLQLWDV  SSP
PHQJKDVLONDQ,)7-3G\QHFP7XMXDQSHQHOLWLDQLQLDGDODK
PHQGDSDWNDQUDVLRPHWLOHVWHUPROUHDNWDQGDQODPDVXOIRQDVL
\DQJPHQJKDVLONDQ0(6GHQJDQEDKDQEDNXGDULPHWLOHVWHU
NHODSDVDZLWGHQJDQNLQHUMD\DQJVHVXDLGHQJDQNULWHULDXQWXN
VXUIDFWDQWÀRRGLQJ dalam Enhanced Oil Recovery(25
METODE PENELITIAN
Alat dan Bahan
3HUDODWDQ \DQJ GLJXQDNDQ GDODP SURVHV SHPEXDWDQ
PHWLO HVWHU VXOIRQDW DGDODK VHSHUDQJNDW UHDNWRU VXOIRQDVL
VHQWUL¿XV URWRU SHQJJHUDN DODW WLPEDQJ GDQ DODW DQDOLVLV
XML NLPLD %DKDQ \DQJ GLJXQDNDQ XQWXN SHQHOLWLDQ DGDODK
0HWLOHVWHUGDULPHWLOHVWHUPLQ\DNVDZLW1D+623, metanol, 
.2+ 1D2+ ., 3KHQROSWHOLQ ., 1DWKLRVLDQDW &+&O3, 
SHUHDNVL:LMV1D2S223 DONRKRO QHWUDO 1D&O1D2&23 
GDQ;\OHQH$ODW\DQJGLJXQDNDQVHEDJDLUDQJNDLDQVHSHUWL
Gambar 1.
.HWHUDQJDQ*DPEDU 6WDWLS .OHSVWDWLS .RQGHQVRU 6HODQJ
LQOHWGDQRXWOHWDLU/DEXOHKHUWLJD7KHUPRPHWHU0DJQHWLFVWLUHU
0HWLOHVWHU+RWSODWHVWLUHU
*DPEDU3HUDODWDQSHPEXDWDQPHWLOHVWHUVXOIRQDW
Pembuatan MES dari Metil Ester Minyak Sawit
3DGDSHQHOLWLDQLQLGLODNXNDQXMLSHQJDUXKODPDUHDNVL
dan rasio metil ester : mol reaktan dengan menggunakan 
1D+623 VHEDJDL EDKDQ SHQVXOIRQDVL 0(6 GLEXDW GHQJDQ
EDKDQ EDNX PHWLO HVWHU GDUL PLQ\DN VDZLW. Penelitian 
GLODNXNDQVHFDUD IDNWRULDOGDODP5DQFDQJDQ$FDN/HQJNDS
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GHQJDQ SHUODNXDQ UDVLR PRO    GDQ 
GDQ ODPD UHDNVL DGDODK   GDQ  MDP GDQ GLXODQJ WLJD
kali.  Data dianalisis dengan menggunakan uji lanjut Beda 
1\DWD7HUNHFLOSDGDWDUDIQ\DWD6HWHODKSURVHVVXOIRQDVL
NHPXGLDQGLODNXNDQSURVHVSHPXUQLDQGHQJDQPHQJJXQDNDQ
PHWDQROSDGDVXKXo&VHODPD MDP6KHUU\GNN
GDQGLODNXNDQQHWUDOLVDVLGHQJDQ1D2+GHQJDQ
suhu 55o&VHODPD MDP'LDJUDPDOLU GDSDW GLOLKDW SDGD
Gam bar 2.
NHGXDQ\DWLGDNEHUEHGDQ\DWDWHUKDGDSWHJDQJDQDQWDUPXND
*DPEDU  7HJDQJDQ DQWDU PXND DGDODK JD\D SHUVDWXDQ
SDQMDQJ \DQJ WHUGDSDW SDGD DQWDUPXND GXD IDVH FDLU \DQJ
WLGDN EHUFDPSXU 7HJDQJDQ DQWDUPXND PHQJJXQDNDQ GXD
FDLUDQ \DQJ EHUEHGD WLQJNDW NHSRODUDQQ\D \DLWX ODUXWDQ
VXUIDNWDQGHQJDQEHUDJDPNRQVHQWUDVLGDQ[LOHQ$GLVDODPXQ
dkk., 2012). Pengujian dilakukan dengan menggunakan MES 
GHQJDQNRQVHQWUDVLEEGHQJDQcrude oil*DPEDU
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Sisa reaksi 
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Proses Sulfonasi 
5DVLRPRO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GDQODPD
6XOIRQDVLGDQMDP, suhu 100o& 
Proses Pemisahan 
&RURQJSLVDKWMDPͿ
Metil Ester GDULPLQ\DNVDZLW 
EĂK,ϮϬй
Pemisahan 
1D+623 sisa 
Proses 1HWUDOLVDVL 
Suhu: 50- 55o&GDQ:DNWX30 menit 
*DPEDU'LDJUDPDOLUSURVHVWDKDSDQSHQHOLWLDQSHPEXDWDQ0(6GDULPHWLO
HVWHUPLQ\DNVDZLW
Analisis Sifat Fisiko Kimia MES 
$QDOLVLV\DQJGLODNXNDQPHOLSXWLELODQJDQLRG$2$&
  GDQ ELODQJDQ DVDP $2$&  
DQDOLVLVWHJDQJDQDQWDUPXND,)7GHQJDQPHWRGH*DUGHQHU
GDQ+D\HVGDQXMLVWDELOLWDVHPXOVL0RGL¿NDVL$670
'
HASIL DAN PEMBAHASAN
Pengaruh Rasio Mol dan Lama Reaksi terhadap Tegangan 
Antar Muka (IFT) pada MES dari Metil Ester Minyak 
Sawit 
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*DPEDU3HQJDUXK UDVLR PRO GDQ ODPD VXOIRQDVL WHUKDGDS ,)7
SDGD0(6GDULPHWLOHVWHUPLQ\DNVDZLW
+DVLOXML ODQMXWPHPSHUOLKDWNDQEDKZDODPDVXOIRQDVL
EHUEHGD Q\DWD Į  GDQ VHPXD SHUODNXDQ UDVLR PRO
EHUEHGD Q\DWD Į  1LODL ,)7 WHUNHFLO GL SHUROHK SDGD
SHUODNXDQ UDVLR PRO UHDNWDQ  GDQ ODPD UHDNVL 
jam. Peningkatan rasio mol reaktan dan lama sulfonasi 
GDSDW PHQLQJNDWNDQ QLODL WHJDQJDQ DQWDU PXND +DO LQL
disebabkan semakin besar rasio mol dan lama sulfonasi akan 
PHQJDNLEDWNDQ SURVHV RNVLGDVL \DQJ PHQJKDVLONDQ SURGXN
VDPSLQJ6KHDWVGDQ$UWKXUPHQ\DWDNDQEDKZDUDVLR
PRO UHDNWDQ \DQJ GLJXQDNDQ XQWXN VXOIRQDVLPHQJJXQDNDQ
JDV623SDGDNLVDUDQVDPSDL3DGDZDNWXWDKDS
SHPEHQWXNDQ0HWLO(VWHU6XOIRQLF$FLG0(6$ELODZDNWX
VXOIRQDVL WHUODOX ODPD PDND DNDQ WHUMDGL SURVHV KLGUROLVLV
\DQJPHQJKDVLONDQdisaltGLVRGLXPNDUERNVLVXOIRQDWDisalt 
GDSDWPHQJJDQJJXEDKNDQPHQXUXQNDQNLQHUMD0(6NDUHQD
PHPLOLNLVLIDW\DQJWLGDNGLLQJLQNDQ\DLWXWLGDNODUXWGDODP
DLU GDQ GD\D GHWHUMHQVL \DQJ OHELK UHQGDK  GDUL 0(6
$GLDQGULGDQNHPDPSXDQ0(6XQWXNPHQXUXQNDQ
tegangan antar muka berkurang.
;LHGNN PHODSRUNDQNRQGLVL VXOIRQDVL WHUEDLN
GLSHUROHKSDGDUDVLRPROUHDNWDQGHQJDQPHQJJXQDNDQ
UHDNWDQGDULJDV623GHQJDQNRQVHQWUDVLĮ0(6GDQ
GLVDOW \DQJ GLKDVLONDQ KDQ\D  GDQ SHQLQJNDWDQ UDVLR
PROUHDNWDQGDSDWPHQLQJNDWNDQSHPEHQWXNDQGLVDOW(OUDLHV
GNN PHODSRUNDQEDKZDSHQJJXQDDQVRGLXPPHWK\O
HVWHU VXOIRQDWH 60(6 GDUL MDUDN SDJDU GDSDWPHQXUXQNDQ
,)7ODUXWDQVXUIDNWDQGHQJDQcrude oilGDULPHQMDGL
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G\QHFP
Pengaruh Rasio Mol dan Lama Reaksi terhadap Nilai 
Stabilitas Emulsi pada MES dari Metil Ester Minyak 
Sawit
+DVLO SHQHOLWLDQ PHQXQMXNNDQ EDKZD UDVLR PRO
PHWLO HVWHU  UHDNWDQ GDQ ODPD UHDNVL EHUSHQJDUXK VDQJDW
Q\DWD Į  GDQ LQWHUDNVL NHGXDQ\D EHUSHQJDUXK VDQJDW
Q\DWD Į  WHUKDGDS QLODL VWDELOLWDV HPXOVL SDGD 0(6
3HQDPEDKDQ VXUIDNWDQ SDGD VXDWX VLVWHP NRORLG EHUWXMXDQ
XQWXNPHQLQJNDWNDQNHVWDELODQGLVSHUVLIDVDIDVDGHQJDQFDUD
PHQJXUDQJLWHJDQJDQDQWDUPXND6XUIDNWDQ\DQJEHUWLQGDN
VHEDJDLHPXOVL¿HUDNDQPHPEHQWXN ODSLVDQ WLSLV\DQJDNDQ
PHQ\HOLPXWL SDUWLNHOSDUWLNHO WHUHPXOVL GDQ PHQFHJDK
SDUWLNHO WHUVHEXW EHUJDEXQJ NHPEDOL GHQJDQ SDUWLNHO
VHMHQLVQ\D :LOOLDP GDQ 6LPRQV  +DVLO SHQHOLWLDQ
VWDELOLWDVHPXOVL\DQJGLKDVLONDQROHKSURVHVVXOIRQDVLSDGD
SHQHOLWLDQLQLEHUNLVDU*DPEDU
Pengaruh Rasio Mol dan Lama Reaksi terhadap Bilangan 
Iod pada MES dari Metil Ester Berbasis Metil Ester 
Minyak Sawit 
+DVLO SHQHOLWLDQ PHQXQMXNNDQ EDKZD UDVLR PRO
UHDNWDQEHUSHQJDUXKQ\DWDĮ WHWDSLODPDUHDNVLWLGDN
EHUSHQJDUXKQ\DWDVHGDQJNDQLQWHUDNVLNHGXDQ\DEHUSHQJDUXK
Q\DWDĮ %LODQJDQ,RGPHUXSDNDQVDODKVDWXSDUDPHWHU
\DQJ GDSDW GLJXQDNDQ VHEDJDL LQGLNDWRU XQWXN PHQJHWDKXL
MXPODKLNDWDQUDQJNDS0LQ\DNOHPDN\DQJPHPLOLNLMXPODK
LNDWDQ UDQJNDS  OHELK EDQ\DN DNDQ PHPLOLNL ELODQJDQ LRG
\DQJ OHELK WLQJJLGLEDQGLQJNDQGHQJDQPLQ\DNOHPDN\DQJ
PHPLOLNLMXPODKLNDWDQUDQJNDS\DQJOHELKVHGLNLW3HQHWDSDQ
bilangan iod dilakukan untuk mengetahui keberhasilan adisi 
JXJXV VXOIRQDW NH GDODP UDQWDL PLQ\DN XQWXN PHPEHQWXN
JXJXV VXOIRQDW 0(6 \DQJ VHPSXUQD SURVHV VXOIRQDVLQ\D
DNDQPHQJKDVLONDQELODQJDQLRG\DQJUHQGDKNDUHQDVHPXD
LNDWDQ UDQJNDS VXGDK GLDGLVL VHFDUD VHPSXUQD 5LYDL GNN
2011).
+DVLO SDGD SHQHOLWLDQ PHQXQMXNNDQ UHVSRQ ELODQJDQ
LRG \DQJ GLKDVLONDQ ROHK SURVHV VXOIRQDVL SDGD SHQHOLWLDQ
LQL EHUNLVDU DQWDUD ± JUDP LRG JUDP VDPSHO
0HQXUXW5LYDLGNNELODQJDQLRGSDGDPHWLOHVWHUGDUL
ROHLQPLQ\DNVDZLWDGDODKJ,RGJVDPSHO
*DPEDU3HQJDUXKUDVLRPROGDQODPDVXOIRQDVLWHUKDGDSVWDELOLWDV
HPXOVLSDGD0(6GDULPHWLOHVWHUPLQ\DNVDZLW
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+DVLO XML ODQMXW PHPSHUOLKDWNDQ EDKZD KDQ\D
SHUODNXDQUDVLRPROGDQODPDZDNWXVXOIRQDVLMDP\DQJ
EHUEHGD Į  GHQJDQ SHUODNXDQ ODLQ NHFXDOL SHUODNXDQ
SHUEDQGLQJDQUDVLRPROMDPMDPGDQ
MDP3HQLQJNDWDQODPDUHDNVLPHQJDNLEDWNDQSHQXUXQDQ
VWDELOLWDV HPXOVL  +DO LQL GLGXJD DNLEDW DGDQ\D UHDNVL
KLGUROLVLV0(6\DQJPHQJKDVLONDQVHQ\DZDVDPSLQJVHSHUWL
disalt \DQJ WLGDN EHUIXQJVL VHEDJDL VXUIDNWDQ  %DQ\DNQ\D
MXPODK JXJXV VXOIRQDW \DQJ WHUEHQWXN KDO LQL MXJD GLWDQGDL
GHQJDQ SHQXUXQDQ ELODQJDQ LRG \DQJPHQXQMXNNDQ DGDQ\D
UHDNVLDGLVLROHKJXJXVVXOIRQDW*XJXVVXOIRQDWPHUXSDNDQ
VHQ\DZD DNWLI SHQXUXQ WHJDQJDQ DQWDU PXND ,)7 GDQ
WHJDQJDQ SHUPXNDDQ GLPDQD WHJDQJDQPXND \DQJ VHPDNLQ
NHFLO PHPXQJNLQNDQ WHUEHQWXNQ\D VHEXDK HPXOVL GDQ
PHQLQJNDWNDQVWDELOLWDVHPXOVL+DVHQKXHWWL
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*DPEDU3HQJDUXKUDVLRPROGDQODPDVXOIRQDVLWHUKDGDSELODQJDQ
LRGSDGD0(6GDULPHWLOHVWHUPLQ\DNVDZLW
3HQLQJNDWDQ ODPD UHDNVL GDQ UDVLRPRO VDPSDL
DNDQPHQ\HEDENDQSHQXUXQDQELODQJDQ LRGSDGD0(6GDUL
PHWLOHVWHUPLQ\DNVDZLW*DPEDU+DOLQLGLGXJDNDUHQD
PHWLOHVWHUGDULPHWLOHVWHUPLQ\DNVDZLWPHPLOLNLNDQGXQJDQ
NDURWHQ\DQJPHUXSDNDQVHQ\DZDGHQJDQLNDWDQUDQJNDS
GXD VHKLQJJD LNXW WHUDGLVL ROHK 1DELVXO¿W 3URVHV LQL
PHPHUOXNDQODPDUHDNVL\DQJOHELKEHVDUXQWXNPHQXUXQNDQ
bilangan iod.
3RUHPHQ\DWDNDQEDKZDXQWXNSURVHVVXOIRQDVL
GHQJDQ PHQJJXQDNDQ 1DELVXO¿W PHPHUOXNDQ VXKX 
100o& GDQ ODPDZDNWX  MDP EDKNDQ EHUOHELK ELOD WLGDN
PHQJJXQDNDQ NDWDOLV 0XMGDOLSDK GNN  PHODSRUNDQ
 AGRITECH, Vol. 36, No. 1, Februari 2016

0XMGDOLIDKGNN PHQXQMXNNDQEDKZD VHPDNLQ ODPD
SURVHV VXOIRQDVL DNDQ PHQLQJNDWNDQ ELODQJDQ DVDP SDGD
0(6GDULPLQ\DNJRUHQJROHLQVDZLW
Uji Kinerja Surfaktan
3HQJXMLDQNRPSDELOLWDVGDQSHQJXNXUDQWHJDQJDQDQWDU
PXND ,)7 GLSHUOXNDQ XQWXNPHQJHWDKXL NLQHUMD VXUIDNWDQ
MES sebagai chemicalXQWXN(QKDQFHG2LO5HFRYHU\(25
'LKDUDSNDQ SDGD XML NRPSDELOLWDV VXUIDNWDQ DNDQ ODUXW
VHPSXUQD GDODP DLU DWDXPHPEHQWXN VDWX IDVD 'DODP XML
NLQHUMDVXUIDNWDQPDNDGLJXQDNDQVDPSHOUHVHUYRDUPLQ\DN
GDULODSDQJDQ\DQJPHUXSDNDQPLQ\DNULQJDQligth oil) dan 
DLUIRUPDVLVLQWHWLNGHQJDQNDGDUJDUDPSSP
Uji kompatibilitas. +DVLO SHQJXMLDQ PHQXQMXNNDQ
EDKZD KDPSLU VHPXD ODUXWDQ EHOXP NRPSDWLEHO GHQJDQ
DLU IRUPDVL EULQH $GDQ\D EXWLUDQ GDQ ODSLVDQ PLQ\DN
PHQXQMXNNDQEDKZDVXUIDNWDQWLGDNWHUODUXWVHPSXUQDSDGD
DLUIRUPDVLGDQPHQJKDVLONDQODUXWDQGDULMHUQLKOLJKWPLON\
VXVX DJDN HQFHUPLON\ VHSHUWL VXVX NHUXK GDQ EHUEXVD
7DEHO
Pengaruh konsentrasi MES terhadap tegangan 
antar muka (interfacial tension/ IFT). +DVLODQDOLVLVUDJDP
PHQXQMXNNDQ EDKZD NRQVHQWUDVL 0(6 VDQJDW EHUSHQJDUXK
Q\DWDSDGDWLQJNDWNHSHUFD\DDDQWHUKDGDSQLODLWHJDQJDQ
DQWDU PXND ,)7 +DVLO XML ODQMXW PHQXQMXNNDQ EDKZD
SHUODNXDQ NRQVHQWUDVL 0(6  EHUEHGD Q\DWD GHQJDQ
SHUODNXDQ ODLQ WHWDSL SHUODNXDQ NRQVHQWUDVL0(6  WLGDN
EHUEHGDQ\DWDGHQJDQSHUODNXDQNRQVHQWUDVL0(6SDGD
WLQJNDWNHSHUFD\DDQ6DODKVDWXIDNWRU\DQJEHUSHQJDUXK
WHUKDGDSQLODL ,)7 DGDODK NRQVHQWUDVL VXUIDNWDQ(IHNWLYLWDV
VXUIDNWDQGDODPPHQXUXQNDQWHJDQJDQDQWDUPXNDPLQ\DNDLU
GLSHQJDUXKLROHKEHEHUDSDIDNWRUGLDQWDUDQ\DMHQLVVXUIDNWDQ
\DQJ GLJXQDNDQ NRQVHQWUDVL VXUIDNWDQ GDQ co-surfaktan 
\DQJ GLJXQDNDQ NDGDU JDUDP ODUXWDQ GDQ DGVRUSVL ODUXWDQ
coVXUIDNWDQ 6XJLKDUGMR GNN  'UHOLFK GNN 
0HQXUXW3XUQRPRGNNMLND,)7GLWXUXQNDQPHQMDGL
10-3 G\QHFP PDND IUDNVL PLQ\DN GDODP UHVLGXDO RLO \DQJ
WHUGDSDWSDGDSRURXVPHGLD\DQJWHUMHEDNGDSDWGLPRELOLVDVL
+DVLO SHQJXMLDQ PHQXQMXNNDQ EDKZD VHPDNLQ WLQJJL
NRQVHQWUDVLVXUIDNWDQGDSDWPHQXUXQNDQWHJDQJDQDQWDUPXND
,)7 *DPEDU  0HQXUXW 6KHQJ  SHQXUXQDQ ,)7
DNDQ PHQFDSDL QLODL PLQLPXP SDGD NRQVHQWUDVL WHUWHQWX
setelah itu akan mengalami kenaikan setelah melebihi nilai 
Critical Micelle Concentration &0&
EDKZDLQWHUDNVLODPDSURVHVVXOIRQDVLVHODPDGDQPHQLW
WLGDNPHPEHULNDQSHQJDUXKWHUKDGDSELODQJDQLRG0(6GDUL
PHWLOHVWHUPLQ\DNJRUHQJROHLQVDZLWGHQJDQPHQJJXQDNDQ
UHDNWDQJDV623.
Pengaruh Rasio Mol dan Lama Reaksi terhadap Bilangan 
Asam pada MES dari Metil Ester Minyak Sawit
+DVLOSHQHOLWLDQPHQXQMXNNDQEDKZDUDVLRPROUHDNWDQ
GDQ ODPD UHDNVL EHUSHQJDUXK Q\DWD Į  serta interaksi 
NHGXDQ\D EHUSHQJDUXK Q\DWD Į  Bilangan asam 
DGDODK ELODQJDQ \DQJ PHQXQMXNNDQ EDQ\DNQ\D PLOLJUDP
.2+\DQJ GLSHUOXNDQ XQWXNPHQHWUDONDQ VDWX JUDP OHPDN
DWDX PLQ\DN  .HWLND 1DELVXO¿W GLJXQDNDQ GDODP SURVHV
sulfonasi maka akan meningkatkan bilangan asam.  Bilangan 
DVDP\DQJGLKDVLONDQROHKSURVHVVXOIRQDVLPHWLOHVWHUSDGD
SHQHOLWLDQLQLEHUNLVDUPJ.2+JVDPSHO*DPEDU
/DPDUHDNVLGLDWDVMDPGDQSHQLQJNDWDQUDVLRPRODNDQ
PHQJDNLEDWNDQ UHDNVL WXPEXNDQ DQWDU SDUWLNHO 1DELVXO¿W
GHQJDQPHWLO HVWHU DNDQ VHPDNLQ FHSDW GDQ VHPDNLQ WLQJJL
JXJXV VXOIRQDW \DQJ GLKDVLONDQ VHKLQJJD PHQLQJNDWNDQ
ELODQJDQDVDPGDUL0(6GDULPHWLOHVWHUPLQ\DNVDZLW
Peningkatan lama reaksi dan rasio mol akan 
PHQ\HEDENDQ SHQLQJNDWDQ SHPEHQWXNDQ VXOIRQ GDQ UHDNVL
VDPSLQJVHSHUWLDVDPDVDPEHUDQWDLSHQGHNSDGDGHJUDGDVL
\DQJ OHELK ODQMXW DNDQ PHQJKDVLONDQ SHPEHQWXNDQ DVDP
VXOIXU \DQJ PHQ\HEDENDQ SHQLQJNDWDQ ELODQJDQ DVDP
0RUHQRGNN+XGDQ7XYHOO'XQQ
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*DPEDU3HQJDUXKUDVLRPROGDQODPDVXOIRQDVLWHUKDGDSELODQJDQ
DVDPSDGD0(6GDULPHWLOHVWHUPLQ\DNVDZLW
+DVLO SHUFREDDQ PHQXQMXNNDQ EDKZD VHPDNLQ WLQJJL
UDVLRPROGDQODPDVXOIRQDVLGDSDW PHQLQJNDWNDQELODQJDQ
DVDP +DO LWX GLVHEDENDQ WHUMDGL SHPEHQWXNDQ DVDPDVDP
ROHK VXOIDW \DQJEHUVLIDW VHEDJDLRNVLGDWRU+DVLO SHQHOLWLDQ
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7DEHO3HQJDUXKNRQVHQWUDVLVXUIDNWDQWHUKDGDSKDVLOXMLNRPSDELOLWDV0(6
1R 1DPD6XUDIDNWDQ Konsentrasi
surfaktan
3HQJDPDWDQNRPSDELOLWDV
Diam Sesudah dikocok
1 Surfaktan Perlakuan A1 0,1 0LON\ 0LON\NHUXK
2 0LON\ODSLVDQPLQ\DN 0LON\
2 Surfaktan Perlakuan A2 0,1 0LON\ 0LON\
2 0LON\EHUEXVDODSLVDQPLQ\DN 0LON\EHUEXVD
3 Surfaktan Perlakuan A3 0,1 0LON\ 0LON\EHUEXVD
2 0LON\ODSLVDQPLQ\DN 0LON\EHUEXVD
 6XUIDNWDQ3HUODNXDQ$ 0,1 Jernih 0LON\
2 0LON\ODSLVDQPLQ\DN 0LON\EXWLUDQPLQ\DN
5 Surfaktan Perlakuan A5 0,1 0LON\ODSLVDQPLQ\DN 0LON\EXWLUDQPLQ\DN
2 0LON\EHUEXVDODSLVDQPLQ\DN 0LON\EHUEXVD
6 Surfaktan Perlakuan A6 0,1 0LON\ 0LON\
2 0LON\EHUEXVDODSLVDQPLQ\DN 0LON\EHUEXVDODSLVDQPLQ\DN
7 Surfaktan Perlakuan A7 0,1 0LON\ 0LON\
2 0LON\ODSLVDQPLQ\DN 0LON\EHUEXVD
8 Surfaktan Perlakuan A8 0,1 0LON\ODSLVDQPLQ\DN 0LON\
2 0LON\ODSLVDQPLQ\DN 0LON\NHNXQLQJDQ
9 Surfaktan Perlakuan A9 0,1 0LON\ 0LON\EXWLUDQPLQ\DN
2 0LON\ODSLVDQPLQ\DN
kekuningan
0LON\EXWLUDQPLQ\DNEHUEXVD
10 Surfaktan Perlakuan A10 0,1 0LON\ODSLVDQPLQ\DN 0LON\EHUEXVD
2 0LON\ODSLVDQPLQ\DN 0LON\EHUEXVD
11 Surfaktan Perlakuan A11 0,1 Jernih 0LON\
2 0LON\ODSLVDQPLQ\DN
kekuningan
0LON\EHUEXVD
12 Surfaktan Perlakuan A12 0,1 -HUQLKODSLVDQPLQ\DN 0LON\
2 0LON\ODSLVDQPLQ\DN
kekuningan
0LON\EHUEXVD
Keterangan: 
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
$ UDVLRPROODPDUHDNVLMDP
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VLPSDQGDSDWPHQLQJNDWNDQQLODL ,)7SDGDVXUIDNDWDQ\DQJ
WHODKGLSDQDVNDQSDGDVXKXo&*DPEDU
*DPEDU3HQJDUXKNRQVHQWUDVL0(6WHUKDGDSQLODL,)7
Pengaruh lama simpan pada uji termal stabilitas suhu 
80oc penambahan 1% Na2CO3.
+DVLODQDOLVLV UDJDPPHQXQMXNNDQEDKZD ODPDZDNWX
VLPSDQSDGDXMLVWDELOLWDVVXKXo&SHQDPEDKDQ1D2&23 
VDQJDW EHUSHQJDUXK Q\DWD SDGD WLQJNDW NHSHUFD\DDQ 
WHUKDGDS QLODL WHJDQJDQ DQWDU PXND ,)7 +DVLO XML ODQMXW
PHQXQMXNNDQSHUEHGDDQQ\DWDSDGDSHUODNXDQSHQ\LPSDQDQ
KDUL NH  GHQJDQ KDUL NH    GDQ  GHQJDQ WLQJNDW
NHSHUFD\DDQ   8QWXN PHQLQJNDWNDQ NLQHUMD VXUIDNWDQ
GDSDWGLODNXNDQSHQDPEDKDQDONDOLSDGDIRUPXODVLVXUIDNWDQ
VHSHUWL  .2+ 1D2+     ZZ 1HGMKLRXL GNN
GDQ1D2&23&DUUHURGNN0HQXUXW
-DFNVRQ  SHQDPEDKDQ QDWULXP NDUERQDWsodium 
carbonate GLJXQDNDQ NDUHQD GDSDW PHQXUXQNDQ DGVRUSVL
VXUIDNWDQ DQLRQLN SDGD EDWXDQ UHVHUYRLU GDQ PHPEDQWX
PHQMDJD NHVWDELODQ EHEHUDSD VXUIDNWDQ GDQ GDSDW SXOD
GLJXQDNDQ GDODPPHPSHUEDLNL KLGUDVL SROLPHU 6XJLKDUGMR
dkk.  PHQ\DWDNDQ EDKZD DONDOLDGLWLI \DQJ EROHK
GLSHUJXQDNDQDGDODKGHQJDQEDWDVPDNVLPDOSHQJJXQDDQ
untuk memaksimalkan kinerja surfaktan dalam menurunkan 
WHJDQJDQ DQWDUPXND 6KHQJ  PHODSRUNDQ WHUGDSDW 
DONDOL \DQJGDSDWGLJXQDNDQXQWXNPHQXUXQNDQ ,)7DGDODK
1D332 1D+&23 1D2+ 1D26L23 1D6L2 GDQ 1D2&23. 
3HQDPEDKDQ DONDOL VHSHUWL QDWULXP NDUERQDW PHQLQJNDWNDQ
kekuatan ion.
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WDKDQODUXWDQVXUIDNWDQWHUKDGDSSDQDVSDGDVXKXUHVHUYRDU
+DVLO SHQJXMLDQ PHQXQMXNNDQ EDKZD VHPDNLQ ODPD ZDNWX
0.00E+00
2.00E-01
(
6.00E-01
8.00E-01
1.00E+00
1.20E+00
(
1.60E+00
1.80E+00
2.00E+00
0.1 0.5 1.0 2.0
,)
7

G\
QH
F
P
 
.RQVHQWUDVL0(6 

0
0.02

0.06
0.08
0.1
0.12
0 1 3 7  30
,)
7

G\
QH
F
P
 
+DUL 
*DPEDU3HQJDUXKODPDZDNWXVLPSDQWHUKDGDS,)70(6\DQJ
GLSDQDVNDQSDGDVXKXo&
3HQLQJNDWDQQLODL,)7WHUMDGLGLGXJDNDUHQDSHQ\LPSDQDQ
SDGD ZDNWX \DQJ ODPD DNDQ PHQ\HEDENDQ NRQVHQWUDVL
elektrolit menjadi tinggi.  Dimana micelle \DQJ WHUEHQWXN
SDGDIDVDFDLUPHQMDGLEHUNXUDQJVHKLQJJDSURVHVGLIXVLGDQ
DGVRUSVL VXUIDNWDQ \DQJ WHUMDGL SDGD ELGDQJ EDWDV PHQMDGL
EHUNXUDQJ VHKLQJJD PHQ\HEDENDQ ,)7PHQMDGL PHQLQJNDW
=KDRGNN7RELQJGDQ(QLPHODSRUNDQKDVLO
uji thermal stability WHUKDGDSODUXWDQ$63DONDOL1D&2
VXUIDNWDQSSPSROLPHU+DUJD,)7ODUXWDQ$63
PHQJDODPL NHQDLNDQ VHEDQ\DNNDOL GDUL [ SDGD
KDULNHVHEHOXPGLSDQDVNDQVDPSDLKDUJD[-2G\QH
FPSDGDKDULNH
Pengaruh konsentrasi NaCl terhadap IFT +DVLO
DQDOLVLVUDJDPPHQXQMXNNDQEDKZDNRQVHQWUDVL1D&OVDQJDW
EHUSHQJDUXK Q\DWD WHUKDGDS QLODL WHJDQJDQ DQWDU PXND
,)7 GHQJDQ WLQJNDW NHSHUFD\DDQ  +DVLO XML ODQMXW
PHQXQMXNNDQEDKZDSHUODNXDQNRQVHQWUDVL1D&OSSP
EHUEHGD Q\DWD GHQJDQ SHUODNXDQ NRQVHQWUDVL 1D&O 
  GDQ  SSP SDGD WLQJNDW NHSHUFD\DDQ
0HQXUXW6XJLKDUGMRGNNHIHNWLYLWDVVXUIDNWDQ
XQWXN PHQXUXQNDQ ,)7 GLSHQJDUXKL ROHK GLDQWDUDQ\D MHQLV
VXUIDNWDQ \DQJ GLJXQDNDQ NRQVHQWUDVL VXUIDNWDQ GDQ co-
VXUIDNWDQ\DQJGLJXQDNDQNDGDUJDUDPODUXWDQGDQDGVRUSVL
larutan coVXUIDNWDQ +HDO\ GDQ 5HHG  PHPSHODMDUL
SHQJDUXK NRQVHQWUDVL JDUDP1D&O WHUKDGDS WHJDQJDQ DQWDU
PXND 7LQJNDW VDOLQLWDV \DQJ PHQJKDVLONDQ ,)7 SDOLQJ
UHQGDKGLVHEXWVHEDJDLRSWLPDOVDOLQLW\6DPSDWKGNN
PHQ\DWDNDQEDKZD ODUXWDQJDUDP EULQH EHUIXQJVL VHEDJDL
ODUXWDQHNWUROLW\DQJGLSHUOXNDQXQWXNPHQXUXQNDQ,)7
+DVLO SHQHOLWLDQPHQXQMXNNDQ EDKZD RSWLPDO VDOLQLW\
WHUMDGL SDGD NRQVHQWUDVL 1D&O  SSP VHWHODK WHUMDGL
NHQDLNDQ,)7DNLEDWSHQLQJNDWDQNRQVHQWUDVL1D&O*DPEDU
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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